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1) H2NOH•HCl, Py
    reflux

2) LiAlH4, THF
    reflux

3) Al(Oi-Pr)3
    N-methyl-4-piperidone
    toluene, reflux, Dean-Stark

4) aq. HF, MeCN
5) NaNO2, H2O, AcOH

CO (2 atm)
[Rh(CO)2Cl]2 (5 mol %)

dioxane
60 °C, 24 h;

workup H3O+

97%

1) n-BuLi,
    THF, –100 °C;

    –100 °C to reflux

2) H2O2, NaOH

3) Co2(CO)8
    DME
    rt to reflux

hν

NH3, MeOH;

78%

1) LDA (2 eq);

2) (COCl)2;
    Et3N, toluene
    reflux

3) MeLi

4) Mn(OAc)3•H2O
    Cu(OAc)2
    EtOH, rt
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 LiCHBr2, THF;
n-BuLi (2 eq),–78 to 25 °C;

quenched with i-Pr3SiCl
hυ (vycor)

ClCH2CH2Cl
rt 3.5 h ; � 2 h

Rh2(OAc)4,

84%

CH2Cl2, rt, 1.5 h;
silica gel

Cu(II), PhH, reflux

86%

MeOH, 60 °C

95%

Cu(II) ; Copper trifluoroacetylacetonate

NaI, NaOH

EtOH, reflux
71%

CsF, MeCN

4-Methoxybenzaldehyde
85%

N
OMe

O

NC NEt2
NaHMDS, THF;

aq. NaOCl N

O
NEt2

O

+

71%



OH

O

1) DBU, 80%
2) TsOH, MeOH
    refux, quant.

3) triphosgene, Et3N
    THF, –50 °C, 87%
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2) HCl aq
    THF, rt

3) NH2OH·HCl
    Py, rt

4) NBS
    DMF
    0°C;
    
    Et3N;
    A, rt

1) PhNCO, Et3N
    hexane, 50 °C;

96 % (2 steps) 70-90 %

Cp2ZrCl2(1.05 eq), 
n-BuLi(2.1 eq), THF, –778 °C;
 
added SM, –78 to –20 °C;
PhNC, 70 °C; MeOH
          21% overall racemic

1)

    Et3N; H3O+, 82%
2) AcCl, py, 0°C, 80%

3) hν (Pyrex), 78%
4) 4% KOH in dioxane-H2O (1:1)
    100 °C, 72%

1)                   , 120-130 °C
                            88%

2) hν, MeOH, 59%




